It was hypothesized that emotional and unemotional individuals differ with respect to the utilization of internal sensations as cues. In comparison to unemotional Ss, emotional ones were expected to make more use of information concerning their internal reactions. Ss who were psychometrically classified as emotional or unemotional were shown 10 slides of seminude females while hearing a tape recording of sounds that were allegedly their heart beats. To 5 of the slides they heard a marked change in their "heart rates"; to the other 5 they heard no change. It was found that relatively emotional subjects labeled nudes as attractive or unattractive depending upon whether they thought their hearts had reacted. This effect was significantly less marked for unemotional subjects. These individual differences were still apparent 2 mo. later when subjects were allowed to choose photographs of the nudes as rewards.
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It was hypothesized that emotional and unemotional individuals differ with respect to the utilization of internal sensations as cues. In comparison to unemotional Ss, emotional ones were expected to make more use of information concerning their internal reactions. Ss who were psychometrically classified as emotional or unemotional were shown 10 slides of seminude females while hearing a tape recording of sounds that were allegedly their heart beats. To 5 of the slides they heard a marked change in their "heart rates"; to the other 5 they heard no change. It was found that relatively emotional subjects labeled nudes as attractive or unattractive depending upon whether they thought their hearts had reacted. This effect was significantly less marked for unemotional subjects. These individual differences were still apparent 2 mo. later when subjects were allowed to choose photographs of the nudes as rewards.
The present experiment is concerned with individual differences in the labeling of internal sensations. How might we characterize an individual who ignores his internal reactions or who does not utilize them as cues? Considering those experiments in which the labeling process affected emotion-like behavior, we would expect that someone who ignores his internal sensations would not mimic the behavior of an emotional stooge (Schachter & Singer, 1962) , would not consider electric shocks to be very painful (Nisbett & Schachter, 1966) , and would not like nude females to which he heard his "heart rate" change (Valins, 1966) . There would be little reason for this individual to adopt the emotional labels that are available since he would feel little pressure to evaluate his internal sensations. This individual should be relatively unemotional. The opposite would be expected from those individuals who do view their internal sensations as an important source of information and who do utilize these sensations as cues. Their reactions in response to emotional situations should arouse them to search for appropriate explanations or labels. These individuals should be relatively emotional. Such speculations lead us to suspect that individual differences in chronic emotionality are related to differences in the utilization of internal cues. More emotional 1 This research was facilitated by a faculty research grant from the University of North Carolina School of Medicine, and by funds provided by the Foundations' Fund for Research in Psychiatry. Appreciation is extended to Neil Carson and Douglas Gouge for their able assistance during the initial phase of the experiment. individuals may feel more pressure to label their internal sensations than do less emotional ones. It is important to note that we are considering a variable that is cognitive and one that can and may be independent of actual internal reactions. Our concern, at the moment, is not with individual differences in physiological reactions but with individual differences in the cognitive effects of these reactions.
The hypothesis tested in this experiment was that individuals who are psychometrically classified as relatively unemotional will make less use of information concerning their internal reactions when evaluating emotional stimuli than will individuals who are classified as emotional. Subjects were shown slides of seminude females while hearing bogus heart sounds. Half of each emotionality group heard their "heart rates" increase to some slides and not change to others. The remaining subjects heard the bogus heart rate decrease to some slides and not change to others. It has been shown that subjects use this information when evaluating the nudes in that they like best those nudes to which they hear a change in the bogus heart rate (Valins, 1966) . However, if unemotional types ignore their internal sensations or do not utilize them as cues, they should not be influenced by the feedback when evaluating the nudes. In comparison to the more emotional subjects, the less emotional ones should consider the nudes accompanied by a change in the bogus heart rate as similar in attractiveness to those nudes not so accompanied.
Inclusion of both feedback manipulations in the design of this experiment constituted a replication of previous research. Although it is intuitively reasonable that subjects would interpret an increase in heart rate to a slide a of seminude female as indicating attraction, it is not so obvious that they would similarly interpret a decrease in heart rate. Replication of this latter effect is thus desirable.
METHOD
Subject Selection
Emotionality was defined with respect to two paper-and-pencil questionnaires. The prime selection device, Lykken's questionnaire (Lykken, 19S7) , is in a forced-choice format and consists of 33 items that describe two rather unpleasant activities. One alternative is unpleasant because it is distasteful or tedious, while the other is embarrassing or anxiety arousing. The latter alternatives will presumably be avoided or not preferred by those individuals who are most subject to the emotions of anxiety or fear. Subjects who have been defined as emotional in this manner, in comparison to those defined as unemotional, have been found to be: (a) more emotional by clinicians (Lykken, 19S7) , (6) good learners on a shock-avoidance task in which performance is facilitated by anxiety or fear (Schachter & Latane, 1964) , (e) more upset at the scene of an air disaster (Latane & Wheeler, 1966) , and (d) more nervous as indicated by their scores on a questionnaire to be discussed below.
Lykken's questionnaire was administered to approximately 1800 male undergraduates at freshman orientation meetings. Those undergraduates who chose 8 or less of the frightening alternatives (8%) and those who chose 20 or more (9%) were selected as potential subjects. The scores of these subjects on a second questionnaire were used to further select the experimental population. This questionnaire (Valins, 1963) consisted of IS items, each depicting a situation previously judged to arouse some degree of nervousness (e.g., going to the hospital for an operation). The subject circled 1 of 5 points next to each item to indicate how nervous he would be in that situation, and those points circled were summed to arrive at a nervousness score. Of those subjects classified as unemotional using Lykken's questionnaire (score of 20 or more), 66% had nervousness scores that were below the median score (29.5) of all potential subjects, and of those subjects classified as emotional, 69% had nervousness scores that were above the median (x 2 > 24, df = l, p < .001) , 2 Subjects were recruited for the present experiment from those who scored 20 or more on Lykken's questionnaire and who also scored 29 or less on the nervousness questionnaire (low emotional subjects-LE) and subjects scoring respectively 8 or less and also more than 29 on these questionnaires (high emotional sub-2 Reported p values are based on two-tailed tests. jects-HE). As an additional check on whether subjects so selected differed on an anxiety or emotionality dimension, their scores on the A or anxiety factor of the MMPI were compared. Emotional subjects who participated in the present experiment scored higher on the anxiety factor than did unemotional subjects (18.23 versus 9.60, I = 4.76 p < .001).
Manipulation of Information Concerning Internal Reactions
The procedure that was employed has been presented in detail elsewhere (Valins, 1966) . Subjects were told that the experiment was concerned with heart-rate reactions to sexually oriented stimuli. These reactions were to be measured in response to 10 slides of seminude females. Due to an alleged inadequacy of instrumentation, the subjects were to actually hear their hearts beating but were told to ignore it. Heart rate was presumably being measured using a microphone that was taped to the subject's chest, and an amplifier and signal tracer that reproduced the heart sounds. The subjects thought that these "heart sounds" were being recorded on a tape recorder. The sounds, of course, were actually prerecorded and were played back through the speaker of the signal tracer.
Ten color slides, which were made from photographs published by Playboy magazine, were each projected for IS seconds at 1-minute intervals through a one-way mirror, The slide presentation was coordinated with the tape recording and began with the third minute. Using this procedure, the subjects heard a marked change in the bogus heart rate to five of the slides but not to the other five. After the tenth slide, the subjects heard their "hearts" beating normally for three minutes. The slides were then repeated in the same manner with subjects hearing the identical reactions. To control for variations in the attractiveness of the nudes, the slide order was systematically rotated within conditions. Twenty male subjects were assigned to each of the following conditions: high emotionalheart rate increase, high emotional-heart rate decrease, low emotional-heart rate increase, and low emotional-heart rate decrease.
Attractiveness Measures
To assess the degree to which the feedback was utilized when evaluating the nudes, several measures of the attractiveness of each nude were obtained from all subjects.
Slide ratings. On the pretext that the experimenter wished to reduce the number of slides to the most attractive ones, the slides were shown a third time (with no feedback), and the subjects rated the attractiveness of each girl, using a 100-point scale.
Photograph choices. As an additional reward for participation (the subjects were paid $3.00 for this experimental session and another to be discussed below) the subject was told he could take $ of the 10 photographs from which the slides had been made. Copies of his choices, presumably donated by the publisher, would be given to him with his pay check.
Ratings of photograph details. These ratings were not obtained in the original experiment. They were included in this one to determine whether the evaluation of specific features of the nudes would be affected by the feedback. After the subject chose the five photographs that he wanted, he was told that one of the experimenters was also interested in "what about these photographs is good or bad." The subjects were asked to rate all 10 photographs on the basis of how "nice" the breasts were, followed by ratings of the face, hair, and general pose.
Delayed photograph choices. About 6 weeks after participating in the first experimental session, the subjects received a letter requesting them to make an appointment for a second session which they had previously agreed to. They were seen during this session by another experimenter who, after introducing himself, first gave the subject a pamphlet to read and a questionnaire to complete. This took about 15 minutes and, since it was irrelevant to the purpose of the present experiment, will not be discussed. After the subject completed the questionnaire, the experimenter said that he would pay him before the second part of the experiment began. The subject was given his pay check and also told that "rather than looking over my records to see which photographs you wanted, take the five that you want and I'll go get some copies." The subject was given 10 photographs, and the experimenter hurried out of the room, ostensibly to get copies. Upon returning, he explained that the experiment was over and questioned the subject regarding his reactions.
RESULTS
Postexperimental questioning revealed that all but two subjects accepted the bogus heart beats as veridical. These two subjects, one of which was an LE and one an HE, were in the heartrate increase condition. To retain an equal number of subjects in each condition, the data of these two were included in all analyses. This is a conservative procedure, since on all measures the data indicated that the LE subject had been more affected by the feedback than the HE subject. Exclusion of these data would have operated to strengthen the major results and conclusions.
Slide Ratings
In Table 1 are presented the mean attractiveness ratings, for each experimental condition, of the slides to which the subjects heard a change in the bogus heart rate (reinforced) and the slides to which they heard no change (nonreinforced). It will be noted first that the reinforced nudes were considered more attractive than the nonreinforced ones (F -72,IS, p < .01), and that this effect was somewhat stronger with the increase feedback than with the decrease feedback (F for Reinforcement X Feedback interaction = 6.12, p < .OS).
3 However, the decrease feedback did have a significant effect. Seventy-two percent of these subjects rated the reinforced nudes as more attractive than the nonreinforced ones (2 = 2.69, £<.01). These data replicate the results of previous research. Information concerning internal reactions does affect the evaluation of emotional stimuli.
With regard to our primary interest, it was predicted that relative to more emotional subjects, less emotional ones would not utilize the bogus feedback when evaluating the nudes. These latter subjects should consider the two types of photographs as similar in attractiveness. As can be seen in Table 1 , the bogus feedback did not equally affect the evaluations of the LE and HE subjects. The difference in the attractiveness ratings of the reinforced and nonreinforced nudes is greater for the HE subjects than for the LE subjects (F for Reinforcement X Emotionality interaction = 7.61, £<.01). The more emotional subjects utilized the information concerning their internal reactions to a greater extent than did the less emotional subjects. 4 
Photograph Choices
Toward the end of the first experimental session the subjects were told that they could have five of the photographs from which the slides had been made. Analysis of the photographs that were chosen provides another indication of the differential effects of the bogus feedback. The mean number of reinforced and nonreinforced photographs that were chosen is presented in Table 1 . In accord with the analysis 3 All F values result from 2X2X2 (Emotionality X Feedback X Reinforcement) analyses of variance, with df = 1/76. 4 The F values for the main effect of emotionality and for the interaction of Emotionality X Feedback X Reinforcement did not approach significance. However, the interaction of Emotionality X Feedback was significant p < .OS) . This interaction indicates that with the increase feedback the more emotional subjects tended to give higher attractiveness ratings than the less emotional subjects, and that with the decrease feedback they gave lower ratings. This significant interaction and the nonsignificant main effect of emotionality indicate that the HE and LE subjects did not differ with respect to the magnitude of their attractiveness ratings. of slide ratings, more of these choices were of reinforced photographs (F -49.47, p < .01), and a stronger effect was obtained with the increase feedback than with the decrease feedback (F = 4.76, p < .05). Again, however, the decrease feedback did have a significant effect. Seventy percent of these subjects chose more reinforced photographs than nonreinforced ones (8 = 2.37,
P<.02).
It is also apparent that the choices of the more emotional subjects were more effected by the feedback than were the choices of the less emotional ones. In comparison with the less emotional subjects, the more emotional subjects chose more reinforced photographs than nonreinforced ones (F=5.94, £<.05).
5 This effect has also withstood a delay of approximately 67 days. During the second experimental session the subjects were again told that they could have five photographs as a reward for participating in the experiment. It should be emphasized that although no attempt was made to dissociate the two experimental sessions, the subjects made these delayed choices on the basis of the photographs that they liked best at the moment. Although many of them were aware of the consistency of their choices, and some suspected that the experimenter would compare the immediate and delayed ones, virtually all of the subjects insisted that they liked the five photographs that they had chosen more than the five they had not. Of the 33 HE subjects who returned for the second session, 28 chose more reinforced photographs than nonreinforced ones; of the 30 LE subjects who returned, 18 chose more reinforced photographs. This delayed effect (x 2 = 3.74, df=l, p<.06) is probably a conservative estimate, however, because those HE subjects who did not return previously chose more reinforced photographs than the HE sube None of the remaining F values for this analysis were significant. jects who did return, and those LE subjects who did not return previously chose less reinforced photographs than the LE subjects who did return. That internal information is of greater importance to more emotional individuals than to less emotional ones is strongly supported by these delayed data.
Ratings of Photograph Details
It is evident from the data presented so far that subjects like best those nudes to which they think their hearts have reacted. It is also of interest, however, to determine whether this effect is manifested in the subjects' attitudes toward specific features of the nudes. If similar effects are noted, they would suggest that the subjects distort various features of the nudes to explain their presumed heart-rate reactions, and that these distortions may serve to justify considering a nude as attractive or unattractive. At the end of the first experimental session, the subjects rated each photograph (using a 100-point scale) on the basis of "how nice are the girl's breasts, face, hair, and general pose." The mean differences between these ratings of the reinforced and nonreinforced nudes are presented in Table 2 . These data are consistent with the slide ratings and photograph choices. The breasts, faces, and poses of the reinforced nudes were rated as nicer than those of the nonreinforced ones (all F values > 12.46, p < .01), and a similar trend is apparent for the ratings of the nudes' hair (F = 3.60, p<.10) . These effects were also somewhat greater with the increase feedback than with the decrease feedback (F values for faces and poses > 4.31, £<.05).
These ratings are not only dependent upon the bogus feedback but are also dependent upon whether a subject is more emotional or less emotional. The difference between the ratings of the reinforced and nonreinforced nudes is greater for the more emotional subjects than for the 
Control Comparisons
Two additional groups of subjects were used to determine whether the tape-recorded sounds alone, apart from their meaning, had a differential effect on the emotional and unemotional subjects. These subjects heard the heart-rate increase tape recording and, except for thinking that the recording was of "extraneous sounds," 7 were exposed to the same first-session procedures as the experimental subjects. No significant differences were found on any measures between control subjects classified as emotional and those classified as unemotional (N -9 for each group). In fact, for five of the six comparisons, the differences between the control groups were in a direction opposite to the differences between the experimental groups. Thus, the latter differences are due to the sounds functioning as information about internal reactions.
DISCUSSION
The results of this experiment are in agreement with theoretical expectations. Individuals do utilize information concerning their internal reactions, and the degree to which this is done can be predicted by knowing whether an individual is more emotional or less emotional. These individual differences highlight the importance of cognitive processes in mediating emotional response. Although physiological reactions may indeed be important determinants of emotion, perhaps more important is whether an individual feels it necessary to have a label or explanation for his internal state. It is conceivable, for example, that an individual who is characterized by marked physiological reactivity could be relatively unemotional, whereas someone who is less reactive could be relatively emotional. The former might ignore his internal reactions and the latter might experience much pressure to label and evaluate them.
Just such an explanation has been advanced to account for the emotional flatness of the criminal sociopath. Contrary to predictions derived from a cognitive and physiological theory of emotion, Schachter and Latane (1964) have found that the chronically unemotional criminal shows indications of sympathetic hyperreactivity. Thus, the absence of internal cues could not account for his lack of emotion. However, the absence of pressures to evaluate these cues could explain the data. Regardless of how or why they react internally, sociopaths may be unemotional because they ignore or do not utilize as cues whatever internal sensations they do experience.
This explanation of the behavior of the unemotional criminal is supported by these results if one can consider the subject-selection criteria as comparable to those of Schachter and Latane. In the present experiment, emotionality was primarily defined by scores on Lykken's questionnaire. As reviewed above, Lykken found that these scores were related to clinical nominations of criminals as emotional or unemotional, and the questionnaire was one of several criteria employed by Schachter and Latane to select their sociopaths. Experiments that have used Lykken's questionnaire with undergraduate populations have also found similar physiological differences between emotional and unemotional individuals (Valins, 1963 (Valins, , 1967 . Furthermore, there is collateral evidence indicating that our unemotional subjects were sociopathic-like. One of the characteristics of the sociopath is his lack of responsibility. He does not seem to be concerned with the consequences of his actions. Such irresponsibility was evident in the appointmentkeeping behavior of the LE subjects in the present experiment. Although no records were kept of this behavior for the first experimental session, they were for the second session. Of the
